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(57) Abstract: 

PROBLEM TO BE SOLVED: To integrate bit map images 
into a panorama image. 

SOLUTION: An environmental map is projected upon a 
view window containing a pixel array by directing bit 
map images toward the coordinate system of the 
environmental map and the elements of the pit map image 
corresponding to pixels in the view window is decided 
for at least one pixel in the view window covered by the 
view window. Then the color value of the pixel is 
deduced based on the color value of the corresponding 
element of the bit map image and stored for displaying 
the deduced color value of the pixel in the view window. 
In the depth value related to the pixel and element, in 
addition, the color value of the pixel in the view 
window is deduced based on the color value of the 
corresponding element of the bit map image and stored 
for displaying the deduced color value of the pixel when 
it is indicated that at least one element of the bit map 
image is closer to a view point than the pixel in the 
view window. 
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1 

me •>->*stiiv v zfo^m ii war s * ^ 

^'JKfBlg-f-SXxyyi. 

WE»^yy*<hliS'JI;:;fc&fcf y hTyy-f^-yo 
S^tWar-SeMSr^^ "J tdfBtrrsx^y 

Wffitf y hx-'y^ • -f * — i^CkoTJ&A— Stl-SWE 
T, 

we tf y > v y y • * — 5>© we*j>& <<*:*> i <@<z>g 

T» 

WESS&vyyttegijK&stfy h7y^--f^-yo 

<t wars effi* * * u fcsstrr £>x t- y . 
WE»atv y -f<omm^ \zn bx we tr y h v y ^ • -r 

* — 'J £ W"T 3 X 5 1 y ^ t , 
WESI^Vy:/*. tfi7-fe;P©E?y?£-g-tyh: a— • 

WEtfy hVy^ • ^ j*-^tC«fc-3T;fr A-£tl5WE 
fcf;x— • ^ >h*^©4>&< tfc lmWZ-tMZ-Z)^ 
T, 

WE If a- • ^-OHjcDUBWtJUcttKt*. tft 

fetfy h7y^ • -r ^->?©^< th im<D&%&& 
mommtmmTz>mzm&. WE'>&<<ht>nB<Dg 

^WEtf^-fe^o fct'i— • > h{:ifinc:t* 

WEtfy hVy^- -f *-:x©WE4>&< <tt> HS<Dg 

tats tf 57 -t m b fcfiffl ^*^©fc*(cieiiT-5 x 

[f»*3S3] WEtfy h?7/-<^-y|I«toTAA- 

— snswEtfa- • > K9©we*!>&< us 



HiJEtf^1r;i'iW»Tr3WE^£ffi£J:tfWE'>ft< t 

*> i rnvwmt mm-? zmmzmtf* we4>&< tt> 

U 

we tf 57 -fe;u©^ai l fcfeffi<&*^ofc«e) fcEtrr * it 

10 #Jg2E«»2r?£„ 

[»*3S4] WE If a. — • > h'^CDWEtf^-fe;^ 

Marrs«sMs»s a* •? r cE*-raM*3H 3 e« 

[IS*^5] WEtfy hVy^ • -f ^-vlCioT^A 

— SnsWEfcfa.— • ^ >b*?©WE*!>&< <hfc US 
CDtf^-fe;KCOViT, 

WEe**;pfcH*T*WE«3«*«ktfWE<i>fc< t 

20 tcjav^iSr^-r^e-ti. 

WEtfy h77 7 , --1'^-i?0ig'>S< £fc lffiog 
*tM*-r*l9E*SttfcUfc*»oT. WBtfa- • 
^ > F*©WElf**JI/4:HaT«WE8!£«*3eirf 
*»jR5i4E«o*fe. 

[»««6] WEnatvy^owEiMsiHat-r^aBa 

— • *>>r > F^owEifi'-fcA'iwa-ramEsstt 

*. WE if a.— • >K»>oWEif ^-fe;nc»*-r 
30 ft3ttft*e*U-r«ffi$q!2Ett®2r&. 

A^A^-TftflltMR^ttlUWffi^^D^^AEtteB 

WE > **-rm^ V y t P8»-r -5 ^ 

^UfcEttfTSX-r-yyt, 

WEm^yytttsij^ftsey hvy^-r^-j;© 

'R*iM*-<-*fi«*^ : E<JteE1t-r«X5 1 y^ , t. 
WEii«wyoas**K:»UTj»Etfy Ky^-f 

40 ^-s^ssisftw-ra^^y^t. 

WIBtfy h7y^- -f ^-yti^TA^-snswE 
t'n— • ■i'-f > H^<D^< t=b HHotfi'-irJUcou 
T. 

WE If 3. — • >K->©WEt:5'-fe;i/t^jSTS. W 
Etfy h7yy©'M< tfe HHW^m^ft^-r-SX^ 

WEfcf y h77^ - -f ^-> ? OWfB^7'j:< tt» 
50 ^OfeffltC^O*^-, WE(fi7-fe;KDfeffl^^mr-5XT- 
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3 

y-ft, 

atre tf ^ -ir ^©aim l rz&m&mTfiOfztb iz$m?z> x 

So 

me > z&tmm v ? ^©s^ t mat- s 6« * * 
m m t mmr z> &m. & * * u k m&? z> x ^ ? ? t , 

*}f B b* -y h "7 y -f • -f ;* - v©gif§ £ W^f £ U £ ffi * 
;* ^ U fC I B^T 3 X y :/ ii . 

blJIB b* v V v y y • -f ;* - J: -p A*- $ *l£ buIB 
ta- • ^-r >K>?o^< ii% n@©tf^-fe;nc-r>iA 20 

T. 

IBb> Kyy-'f^-y©/M<t%lfl©g^ft 
MKb*ir;i/<hMST3^£ffi:fc<fctfB&fB^&< £*> 1 

f©fiit;»^. mtBtr^-fe;K^efii*^tii-r-5x^ 30 

MfB tf i7 -fcJKZJJgUj Lfcfiffi£«^©fcifct;:821gT&X 
fi„ 

- £ MfB b* ol - • ^ > F ©MiB^ft < <fc t> 1 IB 

im<Dmmt>mm¥?±)\'£*)%Mitt^- • -fc-ov 40 
u 

tHarai»*«*«a/ty 7 7 {cEtrrsis*:"! 9 ib 

[HtJfcJll 1] MEHf h V -f I;: <fcoT;tJ 50 
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A*— ^ftSffiffitfi— • >F^©f(jfB4>&< tfc 1 
ficotfiHrJUtCO^T, 

HtrtBe^-tr^<hMa-r-5mtBaiSffi*3=tlXfilB'>?a:< t 
=£> H@©S*tMaT-5B9IBgii5fil^ filgB4>fc<£fc 
HB©S^WfBtf^-t;i/J;0 ! bWfBt*a.- • jJVf> h 

2] BatB^T^^coMfBs^iiia-r-sgii 
s M ^ ^ u tc tBtg-r <y y s $ s me tf 

-5, WfBm^V-y7 p CD^< tfe llB©SIi:»it5 
^$ffi*^#ttJ-r ^.ffi*^ 8 IBK©^P ^7AIBtg 
Bo 

[0 0 0 1] 
[0 0 0 2] 

3n5. y77^7?X-->XrAH b*jL--7}?-f> 

[0 0 0 3] k>^'J>^f^tt3>tf3.-^*4 , W5!i 

• A-F^xTlC^oTHfr^ftSo 5&yXf 

A-^x7O^Stti;<t0, v^-a-^iiSffiTa&^o 
[0 0 0 4] -^©-5^.. ^3|5©H^7C^7 7^ >y ^ • X 
y^fATIt ^-—^^(D-y-XD^^fL^Jl (-T 
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5 

7 5>XODaussaulta(r«t-pTea«CATIA©Tl?BS5g 

[O O O 5] &&(DE. > Ayitf77j >y£X • ->X-rAfc: 

#*-«?8i?jft5&*fflSiUifc. 5 Ap 

pie ComputertttCj;D, Quicktime VROiSS^WTTgl 
fg, l5c$nxH5V7h'7i7TJ&?i. Quicktime VR 

<&S-5Ct$:pJtglC-r-5 t*i-"7TfeS. Quicktime VR 
z/7>7-&(Dmft<D£K>WWlt3.%iW\t. Chen© TQuicktim 
e VR - An Image-based Approach to Virtual Environm 
ent Navigationj SIGGRAPH 1995, Los Angeles, CA, p 
p. 29-38i5.J:£Mpple ComputerttSrSgAfr-SChene. 
^©*@#fpfg 5 , 3 9 6, 5 8 3 99JftMFfc.&« Z. iz 
#T€?3. 

[0 0 0 6] 30 
MWftlipttSKI] Quicktime VR~>Xt~A 

3rl©fi- • ^ >F<7K:-? yfc:>y-r-S 
Quicktime VR->XT-A©Rg#©— 0\t. Z<D'>7,t-& 

[0 0 0 7] L«bT, ^KSffilC*5UT, kfyh-V 40 

y y • * - -s z n j =7 v-< * - icsc-a-r -5 c: <t *«t 

[0 0 0 8] 

[ggjg£®ftT-5 *:*©#©] «e*ft^tc^5±aiOP^ 

mmtmi£T2>&mii, mm^y^titmz$>^\zy h 

v >y y • * - £ fefiS <t £ ^ >j ICIB 
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m.-?y7<Dm&X;\ZttVTl!y hVyT*- -f * — 

- • ^-y > F9£&jg-rs. e>y h^^y- -r^-v'ir 

[0 0 0 9] ^mit^fz. \f.y V?y~f- -i *-V<D 

)itmm-rz>mt<mii$:**:ij\zm&-rz>. z\<D->i-v 

m%m&> fcfy h777"- * — i?<DWmtf¥z-- • <7 

e-y h^y? • ^ *—v<Dttfo-?z>^m<D&mfr*,mm 

[0 0 10] 

mwommo&m] pmmm<D h y 7mi$&&/£tz 
te#bj±&&fem?&f : --*'$tsFiffimm-?y-ffr*>rt 

[00 11] h77°--f^->'*D < tWhA--1'^-y 
£ £ R tS^f^T - O OgB» tc ^*J-r ^5 H <t ^ 

TCOWfcfcL tzizA.it, -V-i Y • ^ * — z?(D*>h-<D±m 
*5 «t tfT& tC^lS-T S ffll A \Z «fc o T -5 £ £ 7&<T €T 

nnmm^y^zTy vytfznzt. mi2izxnji 

Zf*\z£-z>TviTm)$Ut>Zfi\zmi 2V>Yy-?li&XfT$. 

[0 0 12] RfS»«-7>y^©#g|?^*fEti;-r^OlcS 
i^(Cjt0iJUXiiLx, ^-n^. 6 0° £jgA3«;*::fc.=ktf 
h-yy • ^ j*-^*5j:tf/ii;fcte# hA • -1 * — =Ji)m 

[0013] cne>cdnortffli](cf4M-r^ h-yT'-'f ^ 
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zmmttzo \zmm znz^mizz-? T3?m-rz> z. t. 

j&»T?£S. g*£itte«/jN©i£52M£ig;SL-& 
itSSffifcftjfc-rs. JflflH^-^©^-^©*** 

-f *-5*tsJ;tf/*fctt:tf FA • -r*— 5>©PJ»«l*© 

rt«j5>6iaaii»a-r*^i:3&»T#*. hyf-it—v 10 

[0 0 14] fctAa/^-VtJl/- 3>tfi 

>3 >££ttA— v^u • 3>tfi 

- ^ %> b < tt 9 - {f X > 3 > 1 1 1> fcf£&r £ 4f 5 
a-^ffllv-XfAtt, ^t'JlOlt, 4>&< <ht> 1 20 

m<Dfp^mmmm (cpu) 103 (htjuib) 

'>ft<tt»l«oa- »fA**«l 0 7 GfcfcAtf*- 

te^»£§gia&B) tS^O. UlULT. n^tf^-^JQ. 

*U (ROM) :}3.fctf/£fc«ftS©*»5£ttfB1tgSl 
0 8. fctx.ll t^l/-f^>y-->XfAt, 
•J 1 0 1 iZO— HSft, CPU1 0 3\Z£-oXnftt<tl 
Z> im&Ji<D77 r VZ—i'a> • yn{/7At*Stt 
*H3£x*rX^- K7-f 30 

k^heu 101 (ctEtg^nfc^-i? zmm-fz z.tw 
[0015] 3ra^.T, n>tf;t— ^aasS'X^AH c 

PU10 3tgS8I10 5, fct*BCRTit*Jli 

*!tttLCD*w*«tonBKis^anfc7u— a • a* 

77rl04 £-&tT. 7 I — A '/b7rl04 H ^ 
^gt 1 0 5 &B»rr •&&«>© tf ^-fe^ • 9 

CPU 1 0 3t7^-A • f%v7r 1 0 4t©ra(;^ 

[0 0 16] 3F6tl. 3>lfi-^5!ia->X^A«, C 
PU1 0 3fci&&$nfc., CPU103S, ®«'J > 

«ia->x7 i Ata«s-B-*j:ta»T**a«'j>^ i o 

litrA) Sr-^trdt^T?^*. CPU103IJ. ^ 
—"T^yy • ->X^A©aB#. 7:/Udr-->3 > • T^D 50 
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y7A©«»SfcH;t^-f^ >^ • ->X:rA:fc«fctf7 
^'J^r— >3> • yD^ASHfrTSIKfcCPUl 0 

3 icj^T&fflsn^x-^©^^^ 
*• 

[0 0 17] CPU1 0 3fc«toT*ffSn-577 r 'Jdr 
-ya>-/n^7Alt «TfclftSH-r**3fc9!©l';' 

cpui o 3 tc«koT*ff sn«77*uy— >3 > • 7 
p y v a 1 1 fcfp«cr « a- k 1 7 k ^mt-tz ZL t 

[0 0 18] ^tCsfcHJ-r <&*>©«, RttlMfc© h y :/« 
« v y :/& 5 © J: 5 fc H «m* V y :/© tf a. - £ 

[0019] nttaiaivy^tt. gmt>L<«tf^-t:;i/ 
[0020] H2»:. nm, ni»w*j:tfn««©Rj« 

t«r. JBn©lSE*«itt, Him&fcSSnM&D, HIS© 
0, H#JCR«*ll©*j«*aa-r*lllKJ:-3T***. 

m ~ *5 «t a:®Hofig mz & o t» s -s ® f © « 
j«t>. J e-©fSsa-fe*a$*-r^ ! b©i:bT^*$n^. to 

©jA©K3H. ®-*5J;tfmH©ffi^tt(c<fcoT9tS.S 
E*T©IE«l(CcfcoT^$tl, d©K«tDfc±{Cib^ 

^tcttE©ig$jiitsijtpsT&n. i©s©s*#«fc*« 
j«fc»4ft©KajWW»5ST6ti*. 
[0021] 0 3ii nn&^R©4e»i2«i*^-«!ir« 

isionctoTfis^nT^s. une»oE«t(i nis 

*SMLT^:^^¥ffi^Sr^Lfc*^©¥M©^ 
fC^JC-r^.. RfS©^f#©5e^K^«. -y--f K 
v {C Mat" -5 -S©fT#^*5 «t tf?iJS# \Z «t o Tffi^ S 
n*. «T. n«©fTR*PanWdfrSRU, R1S©?IJS:?: 
PanHgtT^-r. 
[0 0 2 2] 04H RfS©ffi!l®© lfflO^K* (a 
bed) *±tfRtt©K£fc«fc-3Tfc£*ftji«**jS 
f. ^»©)S® (ABCD) «, mM&m. (abed) 

*»s*iaaEiKfi:ifl[«-r*;:t*«T*a. «j^k^ (a 
bed) traa-r^efiiti, n©A«itS!Su. nis© 

(O) *»6^4=^5c«#fi:«k"3T***. a> 
kfzL-^^.0Z4 ^ — i?T?W. (abed) 
g-T^e«> (O) *»6ai»U, ^^©JS® (AB 

CD) ©4>-i>S:ffijg-rs«t«toTft**etCJ:t3Tjfi 
<H-r*Ilt**Tr#*. ^©ffifcSfc, K« (abed) 
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m& (o) fr<z>ftm<D&w (a bcd) <Dtp>t>&m 

t*«T?S-^>„ $>Z>W3.$itc, Jfcg«©-f >xy£7.£E 
i£ (abed) £gra£-S-T*>«fc^„ Jfcg*©#:>g@ 
tt, *f/£-f5K*£ (abed) **aJ5*nfct*tc*fr 

[0 0 2 3] PJiaftyy^tt, it*lftOi^7'Jy 

— 3>tt. J: t>T*Mft"3*** 20 

¥ttff<Z>£ff|-#t3 6 0° 5Mrc*S&5li, RttSMfcV 

[0 0 2 4] *Sg?gfc«t-5i:. RiSliT^CD-f^- 

©x— ^tt, ±^6T*fcttT*»&±©«CElftSn 
-5. £©«-£-, frwgcfcM' *->>©}§; $£a?u ?u©JSc 

— fT<k0fc^<©?US#LT^-5. ziy^v-f^ 
— 5>©?«©S:tt, • ,fr©»© 4 ~ 5 fg$/ctt-?-ti^±T?ab 

©ff*s«k^j©!|#^©-y-^-fcy Mcft#-r*. n©-y-y 
o~i/4*#tnifca«T#*. c©«^. «e*©fTjsa 

[0 0 2 5] *-5?Sfh»Ta©C&Kfc;lty 
#JB/t ^ - > tt. /V77-f^- 5>£fT«Ttt& < 81 JB 

•?-n-€ r n^nRow©^-rsbr^-fe;n&-&tfticoi©attr 

£ — ^©^D^^tLTl2tfe-r-5. •tO.t^ft&^o.y 50 
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[0 0 2 6] /I/ *-v©?iJje©!2fg:tt;£fc:, & 
fH*-^©fc©^|iStcfE«£n-5<hLTfc. &S£ 
^*-^©MlffiT©ihltUZ*iJj££^;lS. ^©^, J; 

^^©ntss^vy^tt, -r*— >?©<sa l -r.*— >?©s 
2f fiHJ-f XT- ab * m m i cie m s n s . 

[0 0 2 7] «#»Sfc«^£&H»7y^j&»»Sn* 

v :/©»#«:, ^ffift 0*5<ktfg:ij-r >?©tf^©iS 
i o T»«tJ»t * j: t * . 

[0 0 2 8] PJtt©— «*ffilcifta5U&%>© (*3ttt 
2») S0 5l:ST. j6A, C, D*5«kt/Ftt, RfStttc 
¥fTft¥®*g^©ft*«-r. ^BttH (AC) ©»PIS1£ 
^EttiS (DF) ©*ffl/rc<&5„ «Jg (AC 
DF) »4, II (BE=be) JC^oTRfStgbTV^ 
^ (a. b, c. d. e*5<k£JCf) (O) 
*^©!a«*<¥®^Ji©^ (A. B, C. D. EiiJ; 

[0 0 2 9] 0611 H5Kw-r"b©tRi;PJfSf*J;at 
ffiSTRfS^Wi^^^fc^-rfe-S. ^A. 
B, C. a, biSit^ctt^-n-^n^F. E. D. f, 
eis&tfdt— «l (BE = be) ©^fi[ft 

SrAaf0fC«k-pT*-r. *TffiiPO^SaH « (a 
f) ©2Tffift&. M (cd) <Djji<Lftt<Dmz£-z>Tm 

:©iTH ^ (a f) . ' (be) fciWC (c 
d) tt, f^TRIStt («J:tfa«©^) tWC* 

[0 0 3 0] H7lt 0 5*5«tc;6{C*-rfe©tf5li;R 
1S*5<k£*E£. nnW«J:VjSI$a©4 > 'L>M (BE) $ 
■&?JSBtcSilft^(B]^e.^fc0-c , *^)„ (BE) 
©^ra^^^GJCicT^-r. ,^G©ffllftii)lizMi d 

[0 0 3 1] ^/t/7V©«6, RTffift^^6>lC 
mmtU<, ^SSOftgali, 18 0° 
t^3>t*^©*JRg<£r§tt^) 0 O~0, 4I ©^fi[ft 0 
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[0 0 3 2] 
[&1] 

f * 9 * < 6 >*x " f > • 

[0 0 3 3] iSJ^-1'^-^©»^<tz©^H*$iJfE-r-5 

5 s - * ©& B £@ A « A * fit WT * 1»*8©*$nT'& 

^ — v'-€-n-? t tltt', H^^-^SRfStttcWrfcBK 10 

Jin 6 ©¥s-r * - v «rr ^tiw v * «fc # sfi 

«PF£#*U *¥a»afi. 3 6 0° S-f*-3?©ft 
TfiJ 3 E t \Z J; o Ttt £ 3 . 
[0 0 3 4] fc£*fc£, BSK^-TJi'Sfc, ^tl^tiS 
0° ©*¥«»£ 4 ®©-f j* — S?#*-pT*>«fc 

V». H«f«fcft±*>6axto*»*i5fc, R1Stt^g©R 

[0 0 3 5] 20 
[R2] 

(2»n) 

[0 0 3 6] toEL. PanHgttt. nflf^— jrjftifif ©99 

©&T-&.5= 

[0 0 3 7] S-f;* — ^©4 , <fr#Cl©R£JgLTt:>-5. 
*¥«^a *#T -5 1 flO'T jt-5?©iatt&H£B 9 \Z 
fegk£fcte;frg:#»£>J&£ (tangent point) £T© 
!E8SteR*tan (a/2) RtStta>5&&©» 30 

*T©Ef8ittR*sec (a/2) 

[0 0 3 8] 0 9©Rfg©fl!l[g0£01 0 KjfcT. 01 
0 ©«£-©£«»*. 09©SA-A))^Ife*|n|Ta5 

tt. H 1 0 ©«|R2rfflH:. H9fcjft?-*«RTRISfc» 
f *-f * — -Y* — 3?© 
SiS^Wtt/ST-fcO. g*iS2EmaxteR*tan (0/ 
2) TT$>9, */hii5$Emin«-R*tan (3/2) 

[o o 3 9] pjfg©fc5— oommm&m 1 1 tc^-r. 40 

Ell l©««Stt, H9©BB-Bi^ifc* 
I*]T&9. 0 9tC^-rRfS©ttlC^jSTab-5., 
WKtt. 01 l©a8*|Slft. -f ^ — ^©^fr^Tte 

B9£jK*-J:5lc. -Y*— 3>©pf«i, nffittfr&Efll 

R*sec (a/2) © i C 5l:fifLT^5. -?-©*£ 

*. -y *—?©£]*«, n«fM^&EMiR©p]iir©fiis 

T\ Emax*cos (a/2) ~Emin*cos (a/2) ©ii! 
max*cos (a/2) ~Emax©$SB£fcteEmin~Eiiiin 50 
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♦ cos (a/ 2) ©&H©ffi£fc*fJfc-f 
[0 0 4 0] »SnfcR«S¥«&BK:SWr*&S 
«. HI 2fc*-TIS«3ft«#6n* (9 0° ©-f>-/4 
®<Dm&) . £©«•&» 4 <g©-f * — Emin/sqr 
t (2) ~Emax/sqrt (2) ©*eB©K3fc**JS-r-5R 
13©-r^T©g^£*KT3. Emin~Emin/sq 
rt (2) ©«6H*5j;CXEiiiax/sqrt (2) ~Emax©(6B 
©iS^KIBLTS e>fc&1#$8d*#e>n5#. rxj *5«t 

at r*j Trv-^*tifcnie©a5»tt*)tdtia:n** 

-DtoMfcJjm** Emin/sqr t 
(2) ~Emax/sqrt (2) ©^B©*1-©?S£ JC^fffcT 

f^#A©^fe«, Emin~Emax©&B©i^ 
SS*F#rr*#*. *»*Jfc«*£»*©&«r>fllSjfc«IB© 
ffi&©&T-3fc*-f * -5 . 

[0 04 1] *W3HlcJ:*i:. Htomm'WffrZ&B 

•< ^— 5?s»wr*j:t!fi«T**ffliA©«[H*. niBst 

*7'yy0h^y--f^--;Ml)!/Sfctt*hA • -Y 
£2)0 ;L 5 £ t\Z£.-z>Tffi&f 

cns©-f*— ^©Rfssisi 
•7 ^"tc «t o t* $ n-s nfsffi« \z «t -p y \*- n & 

[0 0 4 2] 02O*#B@L^^, •y-'TH—f 

* — H mWHT y 7 -fe > zf)lT%>1& 

■r*. ui^jci^b. enFteB-riM' h --i^-vwrn 

-ea&t). S?*J:«jJ«hA • -f^— 5?ttiE 

■5. 

[0 0 4 3] Xr-yy2 0 IT*, /ty^Vy- 

IS©S*IK« (*fctttT^-fe;W TTIf-f H f >i-5?© 

zrtKi. y©fi«tia«-r«j£s. 

g#&3;5>t>Ln&i/>. 02 l{c*-r«kp{c> #D--f H 

©m-^©smE« (*fctttr^-t;w >t©if-f h* ■ 

— 5>£H»-r*— jft©ff##*.fctfJ!»^ (iRow. 

iCol) fc«J;-pTm3£-rS. iW^.T, X5 L -y7 P 2 0 IT, 
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-r^-vrtt. -r*— 5*t>©frR (imgHgtT^-n *5 

«fctf-f ^-S^frODfllft (imgWdtT^-f) £12^-5. 0 . 
2 2tt, 1M K • -f ^-^©tf^-fe^rttdfBlg^tlS 

£^-tr. fe^-^te, kf^-trjKZ>6©#, i&:fcJ;tfW© 

1^7 hfi) ^©tf^-feJMCOl^ 

fc£. 5 s — gij©/iy 7v\o;w/tu>^. 

[0 0 4 4] H • * — 5>I4. Sit*l«]©ifflV>X'J 
fc|II|g£ <bWmy 4 J!/A£g?fc£-tt.5tfciffi*-©>^ 

try ytf • t^uxa^h^tc-x-^^ • ^mzm 

[0 0 4 5] XT7^2 0 3T, A7 7V->->fflh7 

«&©^IK« (£fctefcf*-fe 
;P) T^*-^©&£^T^-^tC<koT^-f Ci^T 30 

Xf»^2 0 3T, hy^-f *-i*fcck 

SrlSIST-S^^^fe-ST&^Un^Vi. 0 2 3 d^TJ: 5 
fc. f *-S*l3«ktf#hA — f * — iXfcfrHKl 

©gistE^ (*fctttf^-t;w ^nt'nhyy-f 40 

*5«ttX?nj#-§- (tRow, tCol) %.fz\Z (bRow, bCol) (CJ: 
oTJg^T-5o tiaz.T. Xf7y2 0 3lr, l-y^-^ 
^-S^fcitf/SfcttTtf hA • -f * — ^©fifS: (topH 
gt*5«t^botHgtT^-T) ftStflC hy^ • -f *-v&«fc 
tf/$fcte* b& • -f ^— S?"f ©W* (topWdtfcJctfbo 

[0 0 4 6] 02 4H hy:/- (Sfctttf h 

-r. mm\t, tf^-t^©fe*^sij-r^fe^-^^tr. 50 
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fi^-^ti. tr^-fe^©^©^, JS*3<t^W©#fiE«- 

snsffiitttt. ^©tr^-fe^T©^ ^-^©ai^ 

— giJ©/iy ^T'vro/wnu #^£f?£T 
-5fc*©zi-7>H^fctt^gP7yu^-->3 >£K!£rf 

sfci$e)©=i-7>h*s:tti;i*t-r-5. br^-fe^wg-r-s 

[0 0 4 7] h-y^— r^-v 5 *5«ttK#hA — f*-i? 
*^7^e#e.tifch^y - -f ^->?*><i;tK#hA 

— HA • -f n>tfi-^-y77 

-<V>7 7.' P>^U • T^^fUX^A^H^TCX v 5 ^ 

&mTz> nnmizmmum \z$l&t s -ttc<to x^s 

RfStt©P^<i:0t)j:©®fc^r^^t(c«k^T 
Si^n, ^hA • -f* — H^7C->->S-. RiS 

[0 0 4 8] Xf'y7°2 0 5T\ X^^^ p 2 0 lTti 

Lfc-y--r h • 'T^-^^tjt, Hif-^©-y-< k • -r ^-v 5 

Rfg©?U©l6H<£:^-r J; 0 

^. 4t«©-9--f K • -f ^-^©-f^-v 5 • t^— © 
. ~0, ©*(4ft©«BH{c:*fji£:-rsRia©jiJlcv-y \£>if 
-?Z> (tztzL. 5feff©T^T©-y--f H • -i * — 

^©*¥ffiSF©-&ttlCJ:oTftSO. 9, = 9 t + aT$> 
•5) . Uifc*toT. Sffi©-f * — ^©UJ^CSJ:^ 0, *J 

•t^giK^fift 0, Sr#^. en^ ^©•y-'f h* • -r 

[0 0 4 9] panCol 1 =panHgt*0,/0.», 
panCol 2 =panHgt*0,/0„ 41 

[0 0 5 0] in*.T, Xf7^2 0 5t, it-f K • -f ^ 

[0 0 5 1] numPanCol= panCol 2 -panCol 1 
[0 0 5 2] X^^'7'2 0 7T. ^7^2 0 1 
Lfc-tJ-^T K • -i ^ — VZ'b.VZ* MOif-f h'-f^-y* 
■tHJg-rs. Xf7 3^2 0 5T8t€Ufc?iJ©3@Hrt©R 



( 9 ) 
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panColl iCjZJHHfcStU panCol 2 Kit-T^T lXfv 

[0 0 5 3] 7fy^2 0 9 T\ ftU-f K - ^ 

[0 0 5 4] H2 5lt Hl«©*SFSgCDJOKH-r**«* 

nConc<fcoT*f«T*Rffi©4#£<0W»4, »Wl0 43<k 

[0 0 5 5] 0 = <9,, AI *panCol/panHgt 
6 = 6-0, - (a/2) 

[0 0 5 6] unf>0MOiM013C^to -f> 



16 



[0 0 5 7] 
[*3] 



imgWdt 
2 



tan (53 
tan(|) 



1] 



10 



panRowc£>fifif4 0 
panWidth&Rfg 



20 



[0 0 5 8] Xfyy3 0 IT, panRowT*"rRfS©# 

ka • <*-yicA*<o*>*8Mrrs. 

(panWidth- 1) TS§ 0 fc£U 
[0 0 5 9] Xry^3 0 3T, RflKWWJL&frfiJ: 

r^»c»iK-r*fcr^"fe;i/ • -f ^^iagRowssfeje-r 

ttRtt*to>&R*sec (<5) <DKlBfcffi«bT^*fca&, 
H18fOfiOfTpanRowOtfi7"fc;H4» mtiEW-f H * * 
— frimgRowc^tf ^ir;Kc^T^o 

[0 0 6 0] 

[»4] 

Cpanyjdth/2) 



[0 0 6 1] Xf7^3 0 5-3 0 91% ImgRow<Z><S£ 
PW^^cfcD, R^O^ffiCDfrpanRow^ g|ffi<£> 
1M H • -f* A3 <Z>£\ h!yy • -1 * — z/\ZXZ> 
<Dfr, #hA • -f — ^fcAS<Z»S>£SW£"rs. ImgRow 

3**ito&r*. ftistiTv^^asn ^s«x^ 30 

7^3 0 1ICS0, ff-f >^ r w^XpanRow*R©(D?ll4 1 

(panRow=panWidth- 1) , jfflfflttJ»T"rs. 
[0 0 6 2] Xr7^3 0 5T, ingRowOffl^imgHgtK 
±T?»S&S«, RfBfOfrpanRowJih^^- -f — vtC 
A£o Xf7^3 R^^^fficDfrPa 

nRow43J:tf5!lpanConc*HS-rs, -f >T7 i7XtRow*5j: 
tftCol^J:oT«9J3n*h^y--f^-y©»* (If 
^■fe;W ^ft^l/, Xf7y3 13T, »SKtt, -f 
>-r r ^^XpanRow, panCol^cfcoT^SU^n&Rfggi* 40 
V^ycotf^-tr^cofiS:. -f >5^^XtRow, tColfc«t 

[0 0 6 3] Xfy^3 0 7T, imgRow<B«**0 *«T 
&£>&£fcf, RfBOfrpanRowttJtfhA • -f* — zSlZA 
%>o £<Z>*£\ Xt7^3 1 5T> Rj§£>§lffiC9f7PanR 
ow*5 cfc tf^JpanCo 1 \ZttJfo~?Z> , -f > x y ^ XbRowiS J: Xf 
bCoHC<fcoTIRgiJSns*|-A - >f ^ — >?©ff* (tf ^ 
ir;W 77-^3 177!, »SKtt, -f> 

^^^XpanRow, panCoHCctoTIKgUSnsnfBfSRJKv 50 



panWidth * cos (5) 

[0 0 6 4] Xf7^3 0 9TH imgRow<£>fil75* 0 —im 
gHgt<E>3gffiT&D, bfc^oT> n«<Z>frpanRowtt3Sfi 

nRowcfe J: panCo HCcto TBWJ S *XS R A SRtt V y ^ CD 
¥?1zMt. <>fy ^ XimgRow, ingColfc<fct>TM(S'J 

Xf7y3 0 9T, »^U<«, -f >^^y^XpanRow. 
panCo It Jt ^ TIWJ R V ^ ^ CO tf 9 ±)lr<D 
fe^:, -f >5^^y ^XimgRow, imgColtdJcoTSSSiJ^n^ 

[0 0 6 5] JKT. H2 6*#»UT, RAcoSfficofT 
panRow*5ct^?llpanCol{C*H^"r^> hy^ • -f * — 
»4#hA • -f^-y^SI (tf^-fe;W SftJtfSIB© 

J4, Vv7 (SfcWhA) — v^+O^JiB-r-SjS© 
*CifcctoT*6**. ^nt4, hyZf ' 
* — i?*P<D&\ZW\sTm 1 5fc^SnW5o CCDJ» 
£\ • -T^"^4 , ©^0*a»4, ^l:J:oT* 

[0 0 6 6] Rtop=R* (panHgt/2) / (panRow- 
(panHgt/2) ) 

[0 0 6 7] ^ * — iS*P<D&(D¥mt* "A^Z 
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[0 0 6 8] Rbot=R* (panHgt/2) / ( (panHgt/ 
2) — panRow) 

[0 0 6 9] doa^KJi, RfS*R=10MRtb 
Tft5Ct^T#4o S6n-5Rtop43ct^RbotCDfitt 

[0 0 7 0] 7fy^4 0 3T, K^y^SRtop (S 
fc»a#hA*ffiRbot) ^ft^LfcO^, H16fcSt 
hrv/ (£fct4#hA) < ^*(&j£&»»J-r£'f > 

[0 0 7 1] 

tRow=topHgt* (1. 0-Rtop*sin (0) ) 
tCol = topWdt* (1. 0+Rtop*cos (0) ) 
&j£U topHgtt5<tt^topWdttt, hylf • — ^cDfj 

[0 0 7 2] ra«fc, ->f*-$?*<Dj&<0fT*ck 
[0 0 7 3] 

bRow=botHgt* (1. 0-Rbot*sin (0) ) 
bCol=botWdt* (1. 0-Rbot*cos (0) ) 

[0 0 7 4] _ba!UfeJ:p{C. -f>^-/^X (tRow, tC 
ol) (bRow, bCol) fc<fcoTJB5£;£n*jStt* R 

* VvZf • -f * — 5*fecktf# FA • -f * — t! 

fcttffl a n*a»7;p=f u \z a o t& 5 . 
[0 0 7 5] /iy 5v5/-><oh7^ • *f >M3J;tf 

[0076] 7t7^5 o it, «»*«torr*. «v 

hf^-^ • v-X^AcOA^g® 1 0 7^^-T^^-if 
UT±**nfc3.— if A* =i V > H »C*tJHT« 

[0077] ^^5 0 3t, n«ai*Tyys, m 

J: 3 &nco 1 ©*fiaBCD5« -5 ^iCi^Tjfe^ 
£o ncolJB^-n-^ntt, 0—ncol- 1 ©fBHo-f >fy 
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[0 0 7 8] <5=tan-l (tan {a/2) * (width — 
2 * icol) / (2 *width) ) 

fztzls, width=ncol- 1 ttkfn.— • > H^OfiT 

[0 0 7 9] tfa.- • ^ > \*0<Dncom<D&l (icol) 
r t £ , m i co 1 fc** JfcT £ Rl^SSt^ y JfoanCo 1 £ 

»jrr*. »sl<»4, yyicoiic^raniKSRaivy 

10 [0 0 8 0] panCol=panHgt* (0 + 6) /0,, AX 

[0 0 8 1] MX, • yFttDMcoUoq* 

<£>nrowtf^-fe;i44, 0 1 8 fcjRf ck o \Z, RfBW^E 
SiRpan/cos (8) CO ^ d ^>TRfStt^¥fT^:^^»^ 

(tfzL— • >F>5<7)3ShA) — nrow- 1 (tfi- • 
tfrr— • >K^©a*?U&5!l (icolT^T) Onrow 

20 t:^-fe;Koffla*wiBfc«w-r«. 

[0 0 8 2] B2 7C0i8OXTyy5 0 5T, RIS^ 
BfcVy fcf>i^r ^Oct5ft77t;> 

30 t:^— * >K^otr^ir;i/£*^^^ >F^otf^ 

[0 0 8 3] 02 814, nWjUaTyyStfa- • 
>K^(^)StRbfc^J (icol) <Onrowe^*;i/JCVy bf> 

icol (C^T ^> R mmm^ y ^^JpanCo 1 14, & ^ J: 

[0 0 8 4] panCol=panHgt * (0 + 6) /0 UAS 
[0 0 8 5] Xt- y 7 6 0 IT. «L3»4, jU?$nfcyiJ 
icoItCOtiT, -E-n-S r *ltopRow*<krW)OtRoWC t *T, R 
40 HB©±»*5cttrFftJcJ*iB-r*tfj.— • > H^OfT 
^^^-T^^tlCct^T^S^o t opRowis A bo t RowCD 

[0 0 8 6] topRow=ctrRow+ (0. 5 *panHgt/pxlS 
ize) *sec (5) 

botRow=ctrRow- (0. 5 *panHgt/pxlSize) *sec 
(6) 

fzfzL, pxlSize=2 *Rpan*tan (a/2) widthtt, 
iEJjMCD¥>7ll)U (S**|6l<Dfcr^"b;HJ->f X^* 5 ?* 

50 1t-fXT»«), 
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[0 0 8 7] ±JSUfctopRowt5<tUQ)otRow©ffi[tt, tTo. 
— • >\ i V<D^fc¥2±)lctrRow<DliLW\z&L&~t 

<f>;S*-tfDKSbV»&:S«) , +^ISctrRow<Z)tr^-t;i/- 
-f>"r v $ X ttJfciC tc cfc -3 T*a6 S *15 - 
[0 0 8 8] ctrRow= 0. 5 

[0 0 8 9] tfa.— ©Ksa^ftt tfa.— 

[0 0 9 0] zMid=Rpan* tan (<f>) 

[0 0 9 1] *GDJS*, IfDKSKSlS-rStra.- • V 

[0 0 9 2] ctrRow=0. 5 * iS£ -zMid/pxlSize 
[0 0 9 3] XT7y6 0 3T% ta- • ^ >F«*<Z> 

#£b<«, 0 J:Ot)*€?^botRowOffltt, tfa.— 

V>"5 ££*^To u^)8&, botRow©ffi*«0«tOt>*€? 

0— botRow- 1 CD^fflOtf ^-fe;P«R®C5T 

[0 0 9 4] Xf^y6 0 5t, tfj.— • ^7>f >H^CD 

£?S;b<te. nrow- lckt) fe/hS^topRowOffltt, 

<kD*>±fctt«U Lft^oThy^ --f^-^CO^tC 
$>Z>L^o ^i^STo topRowO«**nrow— 
lctO^/h^V^etf, topRow^nrow- l^i^W 

[0 0 9 5] 7fyy6 0 7T» Pm©T*J: 

0fcTK4fc«bfcV>U Fimo)±^0 *>-k\ZtiLWl>te 

OTSUOfcTKftBb&^U Rfg<D±ig:J; 0 fcJht:: 
ffiHUttVinrowt;^ir;!/tt, botRow— topRow- 1 (D|EH 
fcteltr*. HfgCDij^cfcO^tcftBb&^U H«f 

[0 0 9 6] $t\z* Pm<D±fk£K)ih±lZi!LMT&\±i? 
0 fc±IC^B-r^> fcf ^-fe^tt, topRow—nrow- 1 cd®H 
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Z> 0 £<£>^-&, topRow— nrow- 1 CDteffl^fe^>-f >x:y 
fcWjSTSh^^ftRtopOtt*. hy?"X*-V 

(tRow&<fctftCol) ttfefcftjST*. ffSKft h 
yy*aRtop»4*SCKctoT*«&Sn4. 

[0 0 9 7] Rtop=Rpan*sec (5) * (0. 5 *panW 
idth) / (irow — ctrRow) 
10 [0 0 9 8] Z.n\$, m 1 9 tC^T, — 3*#<f Rpan*s 
ec (<5) &<fctfig£ (irow-ctrRow) St I, fc? — ^ 
***iRtop*3<fctfi6£ (0. 5 *panHgt) £#T*ffl<H 

i^Stt^TJiRtoptRpanicDit^TafeO, RtopGD 

[0 0 9 9] Rtop=radRow/ (irow-ctrRow) 
jfc/fU radRow=0. 5*panHgt*sec (<5) tt* 10(1 

[0 10 0] h^y- -O — ^ffCDe^^KDfir-f >x 
20 y^X;fe<fctf3RH>x^X (tRow, tCol) tt. ff$b 

[0 10 1] 

tRow=topHgt* (1. 0-Rtop*sin (0 + <5) ). 
tCol = topWdt* (1. 0+Rtop*cos (6 + d) ) 
[0 10 2] mmz, ffib<H >5r^Xirow, 
icoltCctoT^g'J^n^b:^- • > F^tO tf 
<£>fe£, -r>5^^XtRow, tConc«tt>T«»jarn-5 h 

30 [0 10 3] Jfcfc, RfgcoTi&<t:Ot>T{wfifi"r^tf^ 
D fcTtc&Br^ tf i7lr;W2, 0 -botRow- l CD^Htc 
0—botRow- l«)|6HJC*S-f >5ryi7^ic 

oifc±t>T«»jan&t!^"fe;i/jr4:fc. tr^-fe;ncs*« 

■T^^hA^RbotCDfiiS:, ^hA-^^-y^Otf 

^•tr;UcofT-r >^^^X*3i:^H>^^^X (bRow^ 

J:^bCol) ttfe^*3£-rs. 
[0 104]ffiKH 1 ^hA^SRbot^^C^J: 
40 oT5R&<btl&o 

[0 10 5] Rbot = radRow/ (ctrRow- irow) 

[0 10 6] #hA • -f ^-^*<Dtr^-fe;i/©ff-f >x 

y?7,&J:ZSPH>Tyi7X (bRow, bCol) tt, Sf^b 

[0 10 7] 

bRow=topHgt* (1. 0-Rtop*sin ( <9 + 5 ) ) 
bCoI^topWdt* (1. 0+Rtop*cos (6 + 6) X 
[0 10 8] mWz, !fSKH <>T7^Xirow, 
icolJcJ:oTitSiJSn*e3.— - ^^r >K^^>e^ir;U 
50 CDfe£, -f >x^^XbRow, bCol{CckoT»»JSn-53K 
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[0 10 9] Rig©±&J;9fc±IC&«L&^ 

2 



[0 111] *Ut. IffJKIl -f >T r ^^Xirow, 
©££. -f >7 ;> y XpanRow, panColt J:oT®S'J^tl 

[0 112] tf^--^-<>K^tC*fr-5h<y7 p --r^ 

tt, &j^*-^©*i*&gB#£t-.y:7 p - -f *-S*feJ: 

h-A f *-v ? *cD£i7-fc;UCJ;oTft«-r-5«'&, *fe 
[0 113] by?-- f ;* — v>*5«i:tf#hA — 5? 

fC, ©filter*: D 1 lalttfft- «)EW"rJ:H. 

[0 i l 4] ff&^ctt, h>>7- *-s>i5.fctf#|- 

[0 115] ^fgBJOfcp— -3©»KTtt. it- /W. 
#38 W© R <y ts 1 <@.£U:© 7 r -f SB 

fTf-5 -So L/$>U ^5/^7-^*^1X7 

©wis©*:©, #nftav»^'bi/nftv». una, ts* 

MIX. *7h7-^HI^fy7'OIiSt 1 Sjj^fi© 

[0116] *r<D£ote*.y h r 7-?mmmm<D&w& 
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> H^OfTirow('*f^T^R1^S^^7 p ©fTpanRow 

[0 1 1 0] 
[*5] 
irow - 2™ 
t - ♦ tan <t> ] 

2«/icoJ*tan (-H ) 
2 

p$ra#'>ftv>. mom&mmmmzft-c&z&^iz. « 

«£>©S?l8sft©Rf§»fttt, l«^±©J;9ii5^#Mfcg© 
^-®RI3I^?7/OS^ (tf^-fe^) &©l/4£ 

wrs^cD^aoR^s^v-y^ sg-©pm» 

y :Af© If f±.)ie>& 2 X 2 ^"P y ? £¥*£T -5 ^ 

t fc«k Tffrfc-T £ £ £ a<x? £ -5. 
[0 117] C©->^-'J^-Ttt, ^-fTX-te. * 
20 -T, «4£##«©l&*Ty:/£gjfcLT§W-flSl?K -t© 

sns. *fi<w«kflE©a» , 7yy€u>^ij>irufc© 

mmm vma-? v v > y u > ^-r & r <h *tT ^ -a . 

[0 118] £7 7-f 7>h*5.J;tf-9— S^3»# 

*02 9~3icgt. ^©^jiftt, -y--/\*«. -e-ti-e 

tlSft5»igStt 5«SOIiV7 od o , L 
ODl, LOD2^>!r*l2tSUTV^. ftfi^lfeSOV 
7^LOD0tt5. SSlTyAODl, LOD2 

7-f T>h©«jfP«. 2<@©Xl^yK, T^C*?^**X 
40 il/i. 

[0119] z^^yyhowimt, itwn tf 

^1117 7^ JUCF OTS^TfeiVs. d©«-g\ if* 
Ktt. »7HKF0^ tJ— A*iClBtS$tl7^1fi 
|gC©fifi©$iJP7r'f ;U (CF1, CF2§«) £fb 
tc. +>■— rtfr*>9 7-i'7> b\zW>u— Y-t^mts. 
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Mmyy-OVCF Ott, SIV^yLODO^-f > 
^i5cktf$«:7 7 -f F l ^©zfW >^ mm 

^U^myr^)VC F 2'x©#'f ^Tfefsi 

[0 12 0] £©«-&, ^7-C7>r-tt, n-— if©®* 

-f7>htt. *W7r-f;ucFo-pa«watn*«fi»« 

[0121] OD 0 A* 

*9-T7>Mi. 
Vy^LODOfcflBrWteEttU ft<£®#«S«v-> 
:?*LOD0 l^^iJ^U ff$b< 

tt, 3.— tf^COSiS^^a^-r^yLOD 0©4>T 

viz, WfP7y-f;PCFiw, Sfi;b<tt, ^ctcit^fl? 

iSCI^? yT'LOD 1 feck fcffl 77-f;l'CF2 

[0 12 2] »||i7r-f;UCF 1 £-9— 
£, ^7-f7>htt, *WC7r-f;i'CF lTMUMSft* 
££St>flM*ft©at4|-?y 7LOD 1 *1^-;1*6B* 
*t«n*WEO»«^yyLOD 1 

yLODKD+T^-fy-h-r-sct^fF-r. jq*t. " 

i7^^T>b\t. r 'f Jl/C F 2 SI* 

-Lj^LfciSK, iMffli:7 r -f,^CF2tt, JfJb 

<tt, x.iz&^mib&omm-? y-fLor> 2*5«t:tf«w» 
tt. 

[0 12 3] WP??^;^ F 2 **-AiJ>6Stt** 

<h, i?7-f7>F(l. $fl«7r-fJPCF 2T^J3iJ£n-5 

■fs. ^:»ciS^lS«^©ig^vy7 r LOD 2 s-y— na> 

SStf«5i. £5-f7>Mi. ^E-OjlSSVy^LOD 
2 S^RfrMCfBtS-rS. in*.T, ^7-f7>Mt 8S«E 
•7-yAOD 1 ©^-tfy— ->a >£<f«ihU ^tcigv^ 
«S©8SSvyyLOD2 &*S©tfti:i/>5"j >^ 
U $?£L<tt, ol— !f3j«-€-og|«Vy^ , L0D2O«t' 

t^- if y- h -r * £ t * fp-r. 

[0 12 4] flk»*tfk*oj|«tVy7 r *«i7 7-i'7>hR: 

n.— tfic^fb, <g*©#«&©5!:87y 
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-5. 

[0 12 5] 3— 3C[)|B*Trtt. S*»Vy:7 

«, tf^-t^rit'T ^cD-es^-rti'-feji'©-^ 

TniSr«t5EST«»=*J:«»=0(lllK:«t"3T»«"^ 

5>©6l*fltra, try hv?7*' -f * — SWPJtMfcfc** 

LT¥fTfc®l;Ha@T -5J:5tC©J|5gT-5. £©*§^. fcf 
yKVy7"-'f^-ytt, #mW&73&a0*5cttffflJ£ 

03 3*5«fctf3 4l:^t±'5C. 7j&£l6>tt, JfSL< 
tt, Jg-©JffiglttliRfSitt<h©a<h, n«i*6tyh 
T y :/ • -f ;* - S?©*^ tf # -fe^MlC^-rsS £ OBO 
03 3*3j;t/3 5IC^-Tckp 

5>©*&e*ir;Mafcarr*»fc, ^-*3j;yt^ 

=©ffig«l©iS©fffl©ft«fc«t:-3T*;5n*. 
[0 12 6] Xf77"7 0 3T, 02 7*#WRLT±i£ 

[0 12 7] 0 5T> *f (startCol, endCo 

1) l:i-3TSt, fcfy hV77"- -f ^-5?fcJ:-3T* 

(startRow, endRow) lC«kt3T^t\ MyWvf-'t 
^-^{CkoTTJ/N'-^n^t*^- • 9-r>K>7©fT© 

[0 12 8] 0 7T. ^©leffl (startCol, 

40 endCol) F*g©?!licol ^£iC, h*3.— • r7-C> K"7©#^ 
©?iJicoltc:*fj£-r-5 1*^ ^77 7"- -f ^ — i?(D&l-i >7 ; 

[0 12 9] BMCol = icol-startCol 
[0 13 0] MX- t'i- • r7^r > H^©^ (icol) 
©fr©$6B (startRow, EndRow) ©S-fTirowSJUtdji^ 

©frO^-y^XBMRowS, b < tt^iCit«t -^Ti* 
50 [0 13 1] BMRow=irow-startRow 
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[0 13 2] &tC. -f >xy^XBMRow, BMCoHCioT 

£. XT77'7 0 3T^bfc. -O^y^X (irow. 
icol) JcJcoT^BUStl^bfa- • ^ >K>7©bf^-t: 

[0 13 3] bfy -f^-v'iC.tr.T^A-S 
^l-S fcfo.— • ^ > H^O?iJ»®H (startCol, endCo 

[0134] ±.vz<Dmm\t. 5R»Ty^tttgijn**i 
[0135] re»*.©*«*«T«» ±jfio*«*ae» 

UT, SStSKy h Vy^- -f * — 5>©br*"fe;UiH 
a$-&-5Cli:!c«fc0. by hTy ^ • -f ^-3?tSR«t^ 
y!7°<»:©Si;-&£^se>Tfc.J;H. 

y:/- ^-^©b^^MCfcfcoT^fcSi^TfcJ; 
V>. £©*§•&. SISMte. JfSKd ff^CDfcf^-fe^ 

K*#bT©-r^-^©«a«a-r. ift^t, byh 

• <* * - 5?©4*«H&:&ttft 6> *3«t twws <t> a & rnzrn 
#© tf ^ -fc;ncwg|-r a ^-fr tr * -fe;Mc*rr s bf<7 -tr;u 
©ffi*f8§£a*e»ftjrrs;ii**T£s. tn;LT. 

JPhKStt (Dmax) SISv^y©t;^t^tiiISt 
[0 13 6] j(?i;L<te. «SAy7r&iefflbT, e 

a- • > F9©«£?-fe;i'£Harr*8£tteeii: 

f 4. l^-fe;U-en*n©8!£te£«;K:fiS (Dmax) (ClO 
HHfc-r*. X^y^ 0 3T?. iSny77lI»7i't 
X-B-r. Dmax©gil£{l£. bfjL--^7-f> 

h ic&ij a na msrsr y y © tf * -fe;nct«j o a x a „ 

Xt7^7 0 7T, bf^-feJU (BMRow, BMCol) T©bfy 
hYy^ • -f >?©Sl£<a ©new) tfa— • 
>HO©tf^-fe;i/ (irow, icol) JC^fsaiSAy 7 

^©eBtcifits^nfeaiSMBoid.titiijrso e?h7 

y:/*^* — 5>©««SMBa>newj&«. bf y hVy 7 • -f * — 
S>*». E**nfcW*llDold«kO , beaL-#-f >Mcifi 
H b£-fe)P (irow. icol) fdfcfjfc-r 

r;?^ (irow. icol) [C«t oTt£SiJ£n£ ba— • -7 
> > H^©bf^-fe;U©feM$r, -f>T5'^ (BMRow. B 
MCol) fc±-aT*BUSnSfcr£'-feJUT©hfy hVy^- 
-f ^-^©feffi-e±##T«>. 
[0 13 7] HOifiltt. URoeyhTy^-f/- 

So 

[0138] Rwz.<Dnmmm-?\*. ±jfi©«*s*» 
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LT, Sl£ffi£by bVy:7" • ^*-5?©b:7-feJl/i3«fc 

hvy^ • -f>-ytl«77 ^©tfr&fcKfcT'bJ: 

by h7?y - -f ^-^©tf^-t^iMS^-e-S. ff* 
L<te. Si^ffiti. 4'*©tf^-fe;KC^LT©-1'^-v 
©gS££«T. £©*§-&. by K7y^" f * — -?©# 
tr^-b;p©«a«, by -f ^-5?©»«»*: 

*fifte*«ty<iPA<(>ft:5(tfK0f#©t!f-fe;HCHa-r 
10 *4>'C>tr^-feJl'K:»T*bfi'-feJl'©ffiJl*»**»6ft£-r 
5utidS?t5. tQAT, «S«*ai»-7y? r ©lf^-fe 

ft^y^oBf-^wK^-feJutMarrafliswa, pm© 
«^6PJ«©e^-fe;p*T?©li)Bk:J:oT»^-r*c: 

>©u>^u>?ft>&*tti3ttfc<b©-?&«&&tf. 'm 

^yT'wb^-fe^sssffite. ->->©#>#©i££fif 

[0 13 9] «SAy7r*ttffll/T, fcfa- • -7^ > 
20 Hl70§lii't;i'tRIT5»3ISE*l/Tt>J:Vi. 
tfa— • ^ F9©££1:;ME*l^n©83ft£flbt 
tt (Dmax) (dgMMk-TS. Xfyy7 0 3T*, 02 7 £ 

— • ^ > H^©0f#©t!^-fe;i/S*/t— tsiiv^ 

y©if^iz;wcHX-r«s$it«efft-r«. aifx^y 

^iJ©bf^-feJP©fiM^*fiE-r-2>. 7f«;^7 0 7T, bf 
(BMRow, BMCol) ©bfy h7y^ f ^ — ^©fl? 
30 ^MDnewSr. bf a— • > Kr>©bf^irJP (irow. ic 

oi) tc#j£;-r-5B§3A-y 7 7©ffiBicietg$nfca5$M 

Doldtit^T-S. bfy h^v? • 'f ^-^©Sl^fflDnew 
e»hV77'-'f/-5^«. Ett^tlfcai^ffiDold 
«t 0 t> bf a — xH-f > h tCjfi H d t $r^f?5: ^ «. bf ^ -t 
;i/ (irow. icol) l-fcfJfcffcSSSAy 7 7 ©fiB&3EJi?f 
LTfiiDnewSrfBtSL. Oxy^X (irow, icol) 
•pT^S"J$n-5bfi— • >?-f >r J ^©tf^-fe;U©fiM 

Ot'^X (BMRow. MBCol) iC«fcoT^giJ$n-5 
bf^-fe;H?©k'y hVy • -f >< — -^©fefiiTitt^-r 
40 S. 

[0 14 0] d©ffl.att, «»©kfy hVy^ • -f* — 

[0 14 1] f?;#K.©|ISSSI^T«. jBSS«Stfy h7 
yT' • -f /-v?©bfi7-feJl/fe<ty^^y'^y©bf^-t;l/ 

tHiis-a-*±j*©aM(i**»UT. fa- • > k 

■7 © & bf * ir )l IC^-T 2 Si $ ffi * ff 3ttf -5 $ A y 7 
T**&R£ Sn&H «fc "5 LTfeiH. C©*JISI8«Tr 
50 «. Xfy^OlT, aiSfii«S-bfy hVy^'-f / 
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mm-? v tV) m z ± )v t mm-? % . x ^ * y 7 0 3 t. 

a.— • f-f >K^(Cig^-r^t^, -OTVf^X (iro 
w. icol) KJ:-3TMI»janSfcf3.- • *) 4 >H9©e 

[0 14 2] t'a-^^>FW7t-?7/^^ 

£-f>Ftf©t!^-teJU (irow. icol) <D&M.ti*W&-? v 
[0 14 3] b*>b, ti- • ^-OH^cotf^-k;^ 

;i/ (irow, icol) tC*fJi&-f-5 b**y hV>y ^ • -f ;*->>© 
ff-f >T r -^^X*3J:^H >-r>>^XBMRow. BMCol 

£-r-g>= jra^.T, mz±dv (bmrow. bmcoD T©b-.yr- 

T^:/- i*©a?£#** fa— • l">©tf 
^•fe;i/ (irow. icol) lZltf!&-?Z>m%.-? y Zf<DMt7±.)\> 

omzmtttgrrz. My b-?y? • ■< *-i?<DMz± 

)\> (BMRow, BMCol) ©iSffi^. b*<y r-Vy 7 • 
v>©b°^-fc;i/ (BMRow, BMCol) ©yj#, I«77^t: 

tf, ta- • y W<D\i>7-t)V (irow. icol) ©-fe 
-O^y^X (BMRow. MBCol) ICi^Ti^JSn 

5b"# ±.)W<DMy hvy:/ — f ^-^ofeMtc^-r 

(irow, icol) ©fitt£, ItV'y/©^t5lfi't 

[0 14 4] c©$agtt, «&©b*>;/ hv-yy • 

±) tz*?JV-i?3>&tkCtzt2. &1S<t&, My 
b^yZf • -f.* — ^£fcte31StV>.y:7*£*pf;b. tfi- 

7 7£gb&H. 
[0 14 5] AV 7V->->$r^-r-5^tCf^ hY7 

;*-^©#ff:fei:tf/i;;fc«[pJ€f£^3EbT. ^©<fc-5 
fcb'y hV-y^ • ^*-v©l!jf?r£Jt{8;bT*><t^. * 
©5 A, b*>y hT^r- f ^-^Sril^tC^LT. 

T*.^. £©«£■. 3Stfj&by • -f — >*©il 
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[0 1 4 6] Sn;LT. My hVy:/ • -f ^-i?fc»LT 

JC«t0, b> hTy7 • ^*-S?©gi!$ffi©^r;£^b 
Tt>J:V». b'y hVy^--f^-5?Slfi- 

ftTZZttfTZZ, b/J>b. by f * — 5> 

£bci- • 4?< >r-^£S£{;:S2*tt3 (&ST*) 

fc£. My hVy:/ - ^*-^{;:#bT8S/h (X-A • 7 

tt, fa- • -y^ >^tf7 h77y--f^-yt© 
m<D-?yM>?\Z. My h^yzf • <J 

[0 14 7] ±j£©$««. rt/5Vv->*l/^'J 
tt. ±^bfc«t5^:RfSa«-7>y7 p Tfe^Tfe«t^. b 

20 3t*<*:©s^T>yy, Mm<Dmm-?yzf$.tz\t. 
xmftftitimm 60/022, 428 ^tct2«©<i: o & 

[0 14 8] #^©*ifi^«^#91b^^*^?g*^ 
b. I5«bfc*i, ^H#-e»n«. *fg^©Kfl*J:i; 

[0 14 9] iteOtbX. *^©«^tKbT£tT 
30 (1) ->->©tfaL-*^fig-r^^-Ca&-r>T, Wffi-> 

mxfyyt, HftfB^v-yycojffiS^tc^bTBtl 

40 K^©mriBfcf^-fe;i/(c^-rs. IdEtfy hvy^. -f 
mllBf^ hvy 7 • -f ^-v©WIB'>7S:< tfe 1 i@©S 

*®e«K:aS"^*. ttiBtf^-tr;u©fefii^^mt-^)X^ 

^^t. HiIf3tf^-t;U©«mbAcfe{a$r^©fca?)tCfB 
(2) y-XOfa-SM-rS^IITJ&oT, mrfB 
lc fBtt-f ^ X y 7 1 . ml V -y ^ 1 1491 IC * * If 
50 IBtrr^X^T'i:, MaBb'-y hv-y y • y-v©g 
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tmm.-? y zfv>m.m%k \zn l tb&e fcf y h V y -f • -r * 
-is&ft2tfw?z>XT?zft. mmmm^y?*. v. 

^i-SmUHfn.— • r^-Y > W<D'p?s.< it> l fflcDtf^-fe 

«©R*sftjfc-r*;*T-y:/£, taiBtf^-fejutias-r 

£<8#. t9E'>&< it) lHoBStoWWEtf^-fe^J:?) 

jcs^. mm\di7±)\s<D&m&mtii-fz>z>7-y7£. 

(3) UaaBkfy h^y:/--r*-5>K:.i:oT#/t--an 
SiEta- • ^ > Ktf©mfE*J>i&:< it) H@C5fcf^ 
■fe;HCOlr»T, MEIf**Jl'iB«'r<BMESS«*s«fc 
IW0B*J6:< tt>lfl©fi*i:Wa-r*mE«S«««. 20 
i&E4>£< i 1> ifflosf**»iWrBK^-fe;p < k o fcMEb* 
a— • > f-#"£>3iv>;ii£js-f MEtf^-tr 

JUtjfcfJfc-r -5 > WEStSt^ y Zf<D'J>fr < £ t) 1 iCDIi 
(2) E«©2fi£. 

(4) taiatfa.- • ^^K^wMtatf^-fe^.tHg'r 

3^Sffi£^£A*y:7 7f::E1&T5±B (3) EH$©# 

*£. 

(5) mfEb'y hv^y • -f^-^l;J:-3T*K-5n 30 
£ttfEb*3.- • ^ >F^©fiJE*!>&< izhlffl<D¥? 

tffi}E4>&< it> H@©SiiiiB8g-f -5 ME^Sfi!**, 
B&Ei!>fc< it> 1 l@©^iit>&tifrEb^;i/ < £D fctfiEb* 
a- • >HcifiV>;ii£Srr&'E>fc£. WIBtfy 
y 7" • -f * — ^©ME^te < i 1 IS©g jjl i H^-T -5 

Eb*irJUiWgt-£ME^£ffi£Hffr-5±E (4) 
E«©*i£. 

(6) t&E»»Vy:/©itoEB*iBM"r.&*Sttfc* 40 
^UKE*?-**^? WEtfa— • ? 

t*3.— • > HC7owieti'-fe;ufc*f^-r*. weir 

V y !/©4>& < i t) 1 jSOS^i WgT 6 

*u-r*±E (2) E«©^i*. 

(7) s/->©tf3.-*^j«-r**ttXT-y^**tf-r 

t. MESttxfy^, m^-y^tm^yzf 

©B*tB8*-r*fiflH6^ ; E'Jft:E1fr*X7 l y^ , t. 50 
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BSBtwa-rseMs^tufcEtt-ra^T-y^. m . 

-5>*fa*#w--r**T-iy:/i. tftEwai'Ty^s. tr 
£-fe;i/©E?!l£-gtrb*3.- • > K^ks^-T-sxt- 
WEfcfy Wy?- •f^-yfcJ^Tfc/t-S 
ti*WEt*3.— • O^c >F9©4>&< it) H@©b"?-fc 
;i/fcrH»T, MBBHa- • > h* <?<DwiK.¥t?-t)\,\z 
ttfo? hV7y©'M< ife m©g?it£ 
MtSXfyyi, ttEfcfy f^-v©t9 

E4>&< it> n@©s^©6ffltca^, witz¥?-£)i> 
<D&m&mm-r2>7.Ty7£. mB^^^ji^mm^rz. 

fifltSr^WfeJ&JcfBtg-r-SX^y :/<»:, ^tJdtS: 

(8) ->->©t*3.-Sr^-rs^feX^y7 p ^HfT-r 
-5 *6 tC*g« «fc o T^lfT ojffi^^ © ~f D dT y A * Jl 

x. wtB^ffi^. w!m~>->&&Tmm-?y7<Dmmii 
mm-?2>&m&* : tvizm&-tzxv : -y7£. m$&mm 

S-r^feffl^^^U^fBlt-rsx^yyi:. WEKyh 

Ty ^ • ^^-^©s^tw^-r-saisffl^^^u ice 
ts-r-sx^yyt. WE^*-7yy©M^^ic*fbTH«( 

WBSMvy^s, tf^-fe;i/©ffi?ij$-g-trb*3.- • 

>H^tCS^-rSX^s/yt. WEtfy V?y7"<* 
— ^tC«koT*A'-^n^Ht(Ek*3.- • > K>>©^ 
&< i:t> HS©tf^-fe;i/fct3ViT, f3Ef3.— • > 

^->?©^< tfc H@©Sm*^-r-5X5 i yy<i:. 

e©s^tM^-rsgi$fii^ ttrE^< it) n@©s 

^tSE e^-tr;p<t t) & bf 3.— • /p'f > h icifii.^ t 
^-f&Sfcf, WEfy hYy^- -f ^— > ? ©WEiJ>^:< 
tfcH@©^©effilcS^#, BJEtf^-fe^©fefi|i£ 
^fflt5Xf-^t. WEtf^-fe;i/©^t±lLfcfefiIS:* 

syp^^AEisse. 

(9) WEfy K'yy-l'^-^iciTM-Sn 
5llf2fa- • >i7^ > K^©fliE4>&< ife H@©fcfi/ 
■feJUfc-DHT. WEfcr^-fe;Pt55ar-5StlEa?$ffi*5J: 
tfiiilE4>&< ifc H@©^tH^-rsf{fEai$M^ 
ltrE'»*< ifc H@©S^HilEkri/-fe:;i/J;D ! bm(Ek* 

3.— • #'T>h^e.sv^iSr^-rfece^ WEtr^-ir 
;pjc^-r-5. MEa^vyy©^?s< it) i<@©s^ 
©fefittca^, WEtf^-ir;i/©feffl^^mb, BtrEtr 

i7-fe;U©^tHbfefefiiS:^©75:J6tEti-r-5±E 
(8) E«©^"n^7AE««lt. 

(10) fWEhTa.— • «?^>K9©jWBe^-t;UiKlil 
t4«*t«8*Ay 7 7 tEIt6±E (9) E^© 



(id strtetf > hv^y- -y^-^kj^t^a-s 

n-SfflBfcfaL- • >^ > K-}©jMtBii>&< i«©tr 
^-fe^tco^T, lWfBtf^;!/£W»T£iitiSB«£ffi*5 

ta if i— • #-f > h cifiti n i & <=> « , ma if y 

t«IIIIEfl!SttKLfc*toT. WffilfaL— • tf-f >F£ 
CD tftlB tf ^ <t M»-T -5 mfi2^ $ ffl^Sff T -5 ±fB 

do) tamcD^D^^AiBtiSB. 
(i2) wBai*vy^©nEB*tMjarr 

ssnta-r -5-bsa (8) mm<Dzfu>/7&m&&iw. 

* n > if =L-i?MWi'X7-l*<Dmm7u -y 9 0-r&-5„ 

im2] piffimm-?y7<DFm. nm. M©£j&u is 
-oasai«i*«i:ixjB=okwiii**-rHTr»*. 

[0 3] H2©Rl^igJBKttfc#*IL.JfceiT*.6. 
[B4] 03©Rf!5©iI^ (O) *Jj:tfJ6»Ktt (ab 
cd) ICJ:-3TB)esn*A«t»fl:* (OABCD) £ 

[0 5] 0 2©R<§©— $ (abcde f) ^Pi^ttlC 
^frfc® (ABCDEF) KgtfgL&en?**. 
[0 6] H5©n«*J:J«Stt?Ilf*n«*CD±36»6^,fc 

[0 7] 0 5©Rfg:|3<fctfiSf?iii£, RUStt&cfctf&iJ 
B©*'fr«l (BE) &£&jfifc£iftft#ffl#>&£,feH'C 

[08] -tn-en*«9 0' ©*¥«s<&*-r^4jB©-f 
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